i 



All Pending Claims: 

(in Clear Form, in accordance with 37 CFR §1.121): 



Please amend claims 1, 12-15, 17-20; 22, 24, 25, 33, 36, 37, 40, and 41 as 
indicated below. 
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1. (THRICE AMENDED) An audio watermarking system comprising 
\a pattern generator configured to generate both a strong watermark and a 

weak watermark; and 

a waWmark insertion unit configured to selectively insert either the strong 
watermark or the weak watermark into segments of the audio signal, so that 
resulting segments n^ve either the strong or the weak watermark inserted therein, 
but not both. 

2. (PREVIOUSLY TWICE AMENDED) An audio watermarking 
system comprising: 

a pattern generator to geii^rate both a strong watermark and a weak 
watermark; and 

a watermark insertion unit to insert the strong watermark and the weak 
watermark into the audio signal, 

wherein the watermark insertion unit selectively inserts either the strong 
watermark or the weak watermark into segments\)f the signal according to an 
audible measure of the segments. 



Serial No.: 09/316,899 
Atty Docket No.: MS1-356US 
RESPONSE TO OFFICE ACTION DATED 
AUGUST 26, 2002 



10 16020943 G:\MS 1-0\356us\MS 1-356US.M04. doc 

kcc 



1 



10 



11 



n 13 



o 
o 
m 

•5 O 
-o < 

> £ 

« o 
$ co 

eg 



14 



15 



16 



E 17 

8 

MO) ^ 

m m In 

Zl 5. <u 18 

CM CN CD 
CO CO -C 



19 



% 



20 



21 



22 



23 



24 



25 



3. (PREVIOUSLY TWICE AMENDED) An audio watermarking 
system comprising: 

a pattern generator to generate both a strong watermark and a weak 
watermWk; 

a watermark insertion unit to insert the strong watermark and the weak 

watermark into the audio signal; 

a processor to determine a hearing threshold for the audio signal; and 

the watermark insertion unit inserts the strong watermark when the signal 

exceeds the hearingVthreshold and inserts the weak watermark when the signal 

falls below the hearing Threshold. 

4. An operating system comprising an audio watermarking system as 
recited in claim 1 . 

5. (PREVIOUSLY AlVlENDED) An audio watermark encoding 
system comprising: 

a converter to convert an audp signal into magnitude and phase 
components; 

a mask processor to determine a hearing threshold for corresponding 
magnitude components; 

a pattern generator to generate both a strong watermark and a weak 
watermark; and 
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a watermark insertion unit to selectively insert one of either the strong 
watermark or the weak watermark into the audio signal based on whether the 
magnitude components exceed or fall below the hearing threshold. 

6. &n audio watermark encoding system as recited in claim 5, wherein 
the watermark \nsertion unit inserts the strong watermark when the magnitude 
component exceeds the hearing threshold and inserts the weak watermark when 
the magnitude component falls below the hearing threshold. 

7. An audio v^atermark encoding system as recited in claim 5, wherein 
the watermark insertion uirit inserts the strong watermark when the magnitude 
component exceeds the heariW threshold by a predetermined amount and inserts 
the weak watermark when they magnitude component falls below the hearing 
threshold by the predetermined amount. 

8. An audio watermark encoding system as recited in claim 7, wherein 
the watermark insertion unit foregoes inserting the strong watermark or the weak 
watermark when the magnitude componentries within the predetermined amount 
above and below the hearing threshold. 

9. An audio encoding system comprising? 
an audio watermark encoding system as recitedNn claim 5; and 
a compression unit, wherein the compression unif\and the audio watermark 

encoding system both utilize the magnitude components. 
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10. An operating system comprising an audio watermark encoding 
system as recited in claim 5. 



11. PREVIOUSLY TWICE AMENDED) A watermark insertion 
unit, comprisingN 

an input to receive frequency magnitude components of an audio signal, 
hearing thresholds derived from the magnitude components, strong watermark 
values, and weak watermark values; and 

\ 

multiple insertion operators for selectively combining the magnitude 
components and one of eitherxhe strong watermark values or the weak watermark 
values depending upon whetheNthe magnitude components exceed or fall below 
the hearing thresholds. 



12. (TWICE AMENDED) \n audio watermark detection system, 
comprising: 

an input module configured to receive k watermarked audio signal; 

a synchronization module configured toXdetermine which portion of the 
watermarked audio signal might contain a watermark; and 

a correlation module configured to detect whemer a watermark is present in 
the portion of the watermarked audio signal that theNsynchronization module 
determines might contain a watermark and, if a watenn^rk is detected, further 



\ 



configured to determine whether that watermark is either a strong watermark or a 
weak watermark. 
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k3. (AMENDED) An audio watermark detection system as 
recited irk claim 12, wherein the correlation module is further configured to 
compute a Correlation value from the watermarked audio signal and the strong 
watermark that tends toward a first value when the strong watermark is present 
and a second value when the strong watermark is not present. 

14. (AMENDED) An audio watermark detection system as recited 
in claim 12, wherein the, correlation module is further configured to compute a 
correlation value from the watermarked audio signal and the weak watermark that 
tends toward a first value when the weak watermark is present and a second value 
when the weak watermark is nor\present. 

15. (TWICE AMENDED^ An audio watermark detection system as 
recited in claim 12, wherein the correlation module is further configured to 
compute a correlation value from the watermarked audio signal and one of either 
the strong watermark or the weak watermark, the correlation module determining 
that said one strong watermark or weak watermark is present when the correlation 
value exceeds a predetermined threshold plus a random amount. 

16. An operating system comprising an \udio watermark detection 
system as recited in claim 12. 
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17. (AMENDED) An audio watermark detection system 
comprising: 

a pattern generator configured to generate both a strong watermark and a 
weak watermark; and 

a watermark detector configured to detect whether a watermark is present in 
a portion of the^watermarked audio signal and, if a watermark is detected, further 
configured to determine whether that watermark is either a strong or a weak 
watermark. 

18. (AMENDEp) An audio watermark detection system as recited 
in claim 17, wherein the Watermark detector is further configured to compute 
correlation values from the Vatermarked audio signal and each of the strong 
watermark and the weak watertnark and to determine whether that watermark is 
either the strong watermark or\the weak watermark based on whether the 
correlation values exceed a predetermined threshold. 

19. (AMENDED) An audfy watermark detection system as recited 
in claim 17, further comprising: 

a random operator for generating a random value; and 

the watermark detector being further coVfigured to compute correlation 
values from the watermarked audio signal and eacli of the strong watermark and 
the weak watermark and to determine whether that watermark is either the strong 
watermark or the weak watermark based on whether theVorrelation values exceed 
a predetermined threshold plus the random value. 
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10. (AMENDED) An audio decoding system comprising: 
aA audio watermark detection system as recited in claim 17; 
a converter configured to convert a watermarked audio signal into 
magnitude and phase components; 

a mask\processor configured to determine a hearing threshold for 
corresponding magnitude components; and 

a decompression unit, wherein the decompression unit and the audio 
watermark detection system both utilize the magnitude components. 
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21. An operating system comprising an audio watermark detection 
system as recited in claim 17. 

22. (THRICE AMENDED) An audio watermarking architecture, 
comprising: 

a watermark encoding system configured to selectively insert either a 
strong watermark or a weak watermark segments of an audio signal, so that 
resulting segments have either the strong or the weak watermark inserted therein, 
but not both; and 

a watermark detecting system configured to detect a presence of a 
watermark in the segments of the audio signal and if a watermark is present, 
further configured to determine whether the present watermark is either the strong 
watermark or the weak watermark. 
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23. An audio watermarking architecture as recited in claim 22, wherein 
the watermark encoding system resides at a content producer to watermark 
original aiidio content and the watermark detecting system resides at one or more 
clients to derect the watermarks and play the original audio content. 

24. (T\\ICE AMENDED) An audio watermarking architecture 
comprising: 

a watermark encoding system configured to selectively insert either a 
strong watermark or a weak watermark into segments of an audio signal; and 

a watermark detecting^ system configured to detect a presence of either the 
strong watermark or the weak Watermark in the segments of the audio signal 
wherein the watermark encoding system comprises: 

a converter configured\to convert the audio signal into magnitude 
and phase components; 

a mask processor configured to determine a hearing threshold for 
corresponding magnitude components;^ 

a pattern generator configured to g^ierate both the strong watermark 
and the weak watermark; and 

a watermark configured insertion unit to selectively insert one of 
either the strong watermark or the weak watemiafck into the audio signal 
based on whether the magnitude components exceed^or fall below the 
hearing threshold. 
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25. (AMENDED) An audio watermarking architecture as recited 
in claim\22, wherein the watermark detecting system comprises: 

a converter configured to convert a watermarked audio signal into 
magnitude anH phase components; 

a mask {processor configured to determine a hearing threshold for 
corresponding magnitude components; 

a pattern generator configured to generate both a strong watermark and a 
weak watermark; and \ 

a watermark detector configured to detect whether a watermark is present in 
a portion of the watermarked audio signal and, if a watermark is detected, further 
configured to determine whetherXthat watermark is either the strong or the weak 
watermark. 
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26. (PREVIOUSLY TWICE V AMENDED) A method for 
watermarking an audio signal, comprising: 

watermarking a first portion of the audie^ signal with a strong watermark; 

and 

watermarking a second portion of the audio signal with a weak watermark, 
wherein the first and second portions are separate: 



27. A method for watermarking an audio signal, comprising: 
comparing samples of the audio signal to a hearing threshold; 
watermarking samples exceeding the hearing threshold with a strong 



watermark; and 
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^watermarking samples falling below the hearing threshold with a weak 
watermark. 

28. \A method as recited in claim 27, wherein the watermarking samples 
comprises: 

watermarking samples exceeding the hearing threshold plus a buffer value 
with a strong watermark; 

watermarking samples falling below the hearing threshold by less than the 
buffer value a with a weak watermark; and 

leaving samples lying within the buffer value above and below the hearing 
threshold without a watermark 

29. A method as recited, in claim 27, further comprising detecting the 
strong watermark and the weak watermark in the audio signal. 

30. A method as recited in claim 29, wherein the detecting comprises 
computing a correlation value from the audio\signal and the strong watermark, the 
correlation value tending toward a first value when the strong watermark is present 
and a second value when the strong watermark is not present. 

31. A method as recited in claim 29, wherein the detecting comprises 
computing a correlation value from the audio signal and the weak watermark, the 
correlation value tending toward a first value when the weak\watermark is present 
and a second value when the weak watermark is not present. 
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32. A method as recited in claim 27, further comprising: 
computing a correlation value from the audio signal and one of the strong 
watermark or the weak watermark; and 

\ 

determining that said one strong watermark or weak watermark is present 
when the correlation value exceeds a predetermined threshold plus a random 
amount. 



33. (THMCE AMENDED) A method comprising: 
selectively encoding portions of an audio signal with either a strong 
watermark or a weak watermark, so that resulting portions have either the strong 



\ 



or the weak watermark encc^ded therein, but not both; and 

detecting a presence of\a watermark in the portions of the audio signal; 
if a watermark is present, determining whether the present watermark is 
either the strong watermark or the weak watermark. 

34. (PREVIOUSLY TWICE AMENDED) A computer readable 
medium having computer executable instructions for: 

watermarking a first portion of an audio signal with a strong watermark; 



and 



watermarking a second portion of the audio signal with a weak watermark, 



wherein the first and second portions are separate. 
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J5. A computer readable medium having computer executable 
instructions for: 

comparing samples of an audio signal to a hearing threshold; 
watermarking samples exceeding the hearing threshold with a strong 
watermark; anc 

watermarking samples falling below the hearing threshold with a weak 
watermark. 

36. (TWICE AMENDED) An audio watermarking system comprising: 
a pattern generator^ to generate both a strong watermark and a weak 
watermark; and 

a watermark insertion imit to insert the strong watermark and the weak 
watermark into the audio signal, 

wherein the watermark insertion unit selectively inserts either the strong 
watermark or the weak watermark intp segments of the signal according to an 
audible measure of the segments. 




37. (AMENDED) An audio watermarking system comprising 
a pattern generator configured to generate^both a strong watermark and a 

weak watermark; and 

a watermark insertion unit configured to insert the strong watermark into 

one or more first segments of the audio signal and to insert the weak watermark 

into one or more second segments of the audio signal, wherejn the first and second 

segments are separate. 
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38. An audio watermarking system as recited in claim 37, wherein the 
wateVmark insertion unit selectively chooses segments for insertion of the 
watermarks according to an audible measure of the segments. 

39. \ An audio watermarking system as recited in claim 37, wherein the 
watermark insertion unit selectively chooses segments for insertion of the strong 
watermark according to an audible measure of the segments. 
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40. (AMENDED) An audio watermarking system comprising: 
a pattern generator configured to generate both a strong watermark and a 

weak watermark; and 

a watermark insertion^unit configured to insert the strong watermark into 
one or more first segments of the audio signal and to insert the weak watermark 
into one or more second segmentsNpf the audio signal, wherein the first and second 
segments are separate, wherein the^watermark insertion unit selectively chooses 
segments for insertion of the weak warermark according to an audible measure of 
the segments. 

41. (TWICE AMENDED) An audio^watermarking system comprising: 
a pattern generator configured to generate\both a strong watermark and a 

weak watermark; and 

a watermark insertion unit configured to insertXthe strong watermark into 
one or more first segments of the audio signal and to insert the weak watermark 
into one or more second segments of the audio signal, wherei^i the first and second 
segments are separate; 
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asprocessor configured to determine a hearing threshold for segments of the 
audio signal; and 

the watVmark insertion unit being further configured to insert the strong 
watermark into a^segment when the signal of that segment exceeds the hearing 

5 threshold and inserts the weak watermark into a segment when the signal of that 

6 segment falls below the hearing threshold. 



42. An operating systen^ comprising an audio watermarking system as 
recited in claim 37. 
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43. A method as recited in claim 2\further comprising: 
computing a correlation value from the audio signal and one of either the 

strong watermark or the weak watermark; and 

determining that either said one strong wateiirl^r^ or said one weak 

watermark is present when the correlation value exceed\a predetermined 

threshold plus a random amount. 
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